Since that ruling, later upheld by the Pennsylvania Supreme Court in Betz v. PneumoAbex, LLC, 4 dozens of courts nationwide have excluded or rejected various versions of the any exposure theory. 5 In some states, such as Texas, those rulings have significantly reduced 2 The court addressed the issue in a set of test cases involving career brake mechanics, but the experts and counsel all stipulated that the exact amount of exposure was irrelevant because these experts believed and would testify that only a few such jobs would be equally causative. See In re Toxic Substance Cases, 2006 WL 2404008 at *8; Betz, 44 A.3d at 28. 3 In re Toxic Substance Cases, 2006 WL 2404008 at *13. 4 Betz, 44 A.3d at 27. dockets or even turned the course of the litigation. 6 Plaintiffs have responded to these setbacks in two ways. First, over the last few years plaintiffs have had their own success in obtaining a series of rulings admitting any exposure opinions, in the face of defense motions and in contradiction to the many courts that have excluded this testimony. Second, in part to avoid exclusion, many testifying experts for plaintiffs have stopped describing their theory as each and every exposure, and now call it the cumulative exposure theory. 7 Some courts have treated this as more than a change in name and denied defense motions based on any exposure testimony as moot. The battle thus remains joined, but the science is unchanged and still fully supports defendants -the cumulative exposure theory is every bit as unscientific and illogical as the any exposure theory. 8 Expert or sufficiency of evidence challenges to any or cumulative exposure testimony still remains a critical aspect of the current trend toward low exposure cases.
In two prior articles, we have described the fallacies in the any exposure approach and the state of the case law. 9 This article will not retrace that ground but instead provides an update since 2012 on the course of these decisions, shifts in plaintiffs' theory, and court rulings that defendants will need to confront. Defendants continue to win more of these motions than not, but they need to address the new rulings favoring plaintiffs and changes in the approach these experts have adopted.
I. The Flawed Approach of the Any Exposure Theory
The causation theory originally known as the single fiber theory and later as the any exposure theory is based on the assumption that no amount of workplace asbestos exposure is too small to be excluded from causation. Plaintiffs' experts who embrace their theory typically testify that ''each and every exposure to asbestos other than background exposures is cumulative and thus a substantial factor in causing mesothelioma. ' ' 10 The theory would thus capture, at its broadest use, virtually any contact with asbestos in a workplace or para-occupational activity (e.g., hobbies, home brake jobs, or home remodeling), regardless of how limited or small the exposure was. Some experts have no qualms in so applying the theory to causation opinions in cases involving a handful of gasket removals, a few backyard brake jobs, or walking by someone performing joint compound sanding, among other scenarios. 11 Cases involving tearing dental tape and stripping asbestos insulation off electric wires -trivial exposures if ever there were any -can easily go to trial. One such case produced a $3 million verdict in New Jersey.
12
These experts -and the stable includes virtually every plaintiff-side causation and risk expert -argue that no work or product related asbestos exposure can be excluded because it is the cumulative dose of asbestos that causes the ultimate disease and all such exposures contribute to the cumulative does. A commonly used analogy notes that every drop of water contributes to filling the glass. To the contrary, the human body actually discharges many asbestos fibers, especially the much easier to manage chrysotile form of fiber. It is not true that all fibers accumulate.
Nor is it accurate to contend that all exposures contribute because they add to the overall burden of fiber. The human lung can marginalize background exposures in the many millions of fibers -even the any exposure experts agree that background exposures are not a known cause of asbestos disease -and protect against disease at that and presumably higher levels. The theory that every exposure to a toxin causes disease is also nonsensical in real life -the human body is exposed every day to dozens of carcinogens and other toxins with no real risk of harm. The concept that describes this process is threshold -toxins need to exceed a threshold to cause harm. Plaintiffs' experts who offer any exposure or similar testimony refuse to acknowledge the existence of a threshold for asbestos -even though they admit that such a threshold exists for background exposures that can exceed minor exposures.
Plaintiffs' any exposure experts cannot point to any credible epidemiology or other scientific studies documenting that low exposures to asbestos actually produce disease. 13 Instead, they rely on governmental publications that often state there is no safe ( shifts the burden of proof to defendants, who then have to demonstrate that there is a safe level of asbestos exposure. At bottom, the theory heavily favors plaintiffs because it requires no dose assessment of any kind -mere ''dust'' or exposure is sufficient to get to a jury, if a court accepts this testimony.
The any exposure theory has many logical and scientific holes. Those flaws are summarized here in short form since they are described in considerable more detail in the many opinions rejecting the theory and summarized in the prior two articles and below. The key flaws include:
The theory completely ignores the most important principle of toxicology, that the dose makes the poison -all substances can be either safe or not depending on the dose.
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The theory is logically inconsistent, because these same any exposure experts exclude ubiquitous background exposures that all persons in an industrial society experience, even though those exposures are certainly cumulative and can over a lifetime exceed the workplace exposures the experts blame for disease. 16 The theory is not published and critiqued in the peer-reviewed scientific literature -it is a litigation construct that even these experts have never set forth before their peers.
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The asbestos literature does not support the any exposure theory, because many low-dose asbestos-exposed populations, particularly those involving the much less harmful form of asbestos known as chrysotile, have not experienced increased incidence of mesothelioma.
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The theory makes a mockery of a substantial factor causation standard by converting even trivial exposures to the status of ''substantial.'' In effect, the theory essentially shifts the burden of proof, inappropriately, to defendants to prove a non-causative dose. The cases set forth in the previous two articles and below fully discuss these flaws and are recommended reading for any defense counsel confronting the any exposure theory. The impact of the any exposure theory also is no longer limited to just asbestos litigation, although it got its start there and continues to dominate plaintiff testimony in asbestos cases. Versions of causation testimony with no attempt to assess the dose have appeared in PCB, benzene, fluoride, and diacetyl litigation in recent years. 20 Plaintiffs have had a more difficult time gaining traction for the any exposure approach in non-asbestos cases, but some jurisdictions have allowed such testimony to proceed.
21

II. The Recent Switch to
Cumulative Exposure Theory
The plaintiffs' bar has responded, twice now, to the exclusion of the any exposure theory by changing the name of the approach in an attempt to avoid further such rulings. The first attempt largely failed, but the second one -to cumulative exposure -has succeeded several times recently. Defense counsel today need to account for the purported change in approach or risk the judge deciding their motion is moot because the expert is not testifying based on any exposure theory.
The first name change occurred after certain experts were excluded from using the original ''single fiber'' theory. Until about a decade ago, asbestos plaintiff experts regularly informed juries that even a single fiber of asbestos could cause mesothelioma. 22 The early judges, including the Betz case Pennsylvania judge noted in the introduction, found this extreme approach too fanciful and had no difficulty excluding the theory.
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After several such rulings, the experts learned not to say ''single fiber'' any more and began to testify that every breath of asbestos from a product, which contains millions of fibers, is causative. Thus, the theory switched from single fiber to every breath or every exposure. None of the underlying principles changed, and the new theory included all workplace exposures just like the old one did. This effort was largely unsuccessful -defendants proceeded to obtain many rulings excluding the new any exposure theory with or without the resort to the single fiber concept. 24 But defendants had to learn not to formulate their argument based on 20 24 See cases and discussion in prior articles, supra n. 9.
single fiber moniker to ensure that the court addressed the real issues. 25 Given the success defendants were achieving, not surprisingly these experts have again attempted to avoid any exposure rulings by changing the emphasis to the cumulative nature of the exposures rather than emphasizing each and every exposure. They now testify that they are not relying on any exposure testimony, but merely contend that the cumulative exposures of this plaintiff were sufficient to cause mesothelioma. 26 The import of this ''change'' seems transparent -under cumulative exposure theory, no workplace exposures for any particular plaintiff would be considered non-causative because all cumulatively contribute fibers to the lung over a lifetime. That sounds very much like the every exposure theory, and it has the exact same effect -no workplace exposure can escape the cumulative exposure net no matter how small the exposure. In fact, during the years of the any exposure testimony, the plaintiff experts almost always used the notion of cumulative contribution to justify the theorynothing has changed except they have now underlined a different word in the formulation -cumulative instead of every. The new approach also shifts the emphasis away from the general precept that every exposure contributes to the specific exposures to asbestos dust alleged in the case at issue. 27 Given that all of the scientific and logical flaws of the any exposure theory also apply to the cumulative exposure theory, it is surprising to see that a fair number of courts, including several federal courts, have accepted one or the other version of the theory in the face of defense any exposure motions. Key cases are discussed below. Both theories ignore dose, neither theory makes any attempt to prove a causative dose, and both forms of testimony shift the burden unfairly to defendants. Defendants learned not to file ''single fiber'' motions when the experts began to avoid that phrase, and they now need to learn to challenge directly the cumulative theory approach instead of relying merely on prior case law excluding any causation testimony. To date, two courts have directly taken on the new cumulative theory, and both have excluded the testimony. 28 Those two cases, discussed below, are terrific primers for defense counsel to oppose the cumulative exposure approach. 25 See, e.g., Buttita, 2010 WL 1427273, at *15-17; Shumacher v. Amtico, Order at 2, No. 5:10-cv-01627-ER (E.D. Pa. (MDL) (filed Nov. 2, 2010) (defendants are ''mischaracterizing'' expert's opinion because she did not testify that a single fiber will cause disease). 26 See, e.g., Juni, 11 N.Y.S.3d at 420 (''According to [plaintiff's expert], when a worker develops mesothelioma or lung cancer, all instances of exposure to asbestos are ''viewed as a whole,'' cumulatively contributing to and causing the illness, and ''every part of that exposure,'' he stated, acts as a contributing factor.''). 27 See, e.g., Buttita, 2010 WL 1427273 at *5 (plaintiff expert testified to cumulative effect of fibers under any exposure approach). 28 See Juni, 11 N.Y.S.3d at 437 (''Many of those courts [addressing sufficiency of the expert evidence] require specific proof of exposure and have rejected the so-called cumulative exposure theory and its variant, the ''each and every'' exposure theory.'') (citations omitted); Yates, 113 F. Supp.3d at 853-58(rejecting multiple foundations of Dr. Mark's ''special'' cumulative exposure theory).
III. The Trend of Case Law Since 2012
The trend of decisions running through the first article in 2007 was strongly in defendants' favor, with a string of decisions excluding for the first time many of the plaintiff experts who had consistently testified based on any exposure or single fiber theories in asbestos litigation previously. By 2012 that trend was even stronger, but cracks had appeared in the trend via a handful of courts, including the federal asbestos MDL judge, allowing any exposure testimony to proceed. In the last four years, the case law has continued to develop, in the process both strengthening defendants' position in some jurisdictions but providing plaintiffs with several avenues to present testimony in others. We survey below the key decisions in this time frame.
A. Federal Court Decisions
Involving Any Exposure Testimony
Federal Appellate Decisions
Prior to 2012, the only federal circuit court to address any exposure testimony in the asbestos context was the Sixth Circuit Court of Appeals, which has rejected testimony that failed to assess the dose multiple times. 29 More recently, the Ninth Circuit Court of Appeals has twice reviewed any exposure testimony, with both decisions favorable to defendants. In the first opinion, an en banc panel of the Ninth Circuit in the 2014 Barabin case reversed an $11 million trial verdict because the district court had not sufficiently examined the experts' testimony, including any exposure testimony, under Daubert.
30 That court did not reach the merits of the theory, and the case is presently on remand.
Avery recent decision by four of the members of the Barabin en banc panel finished the analysis. In McIndoe v. Huntington Ingalls, Inc., a Ninth Circuit panel rejected outright any use of any exposure or similar testimony involving no dose assessment to prove an asbestos case. The case involved the testimony of Dr. Allen Raybin regarding plaintiff's exposures in the Navy to asbestos-containing materials on a ship. 31 Without assessing or quantifying plaintiffs' approximate dose from his limited encounters with asbestos, Dr. Raybin testified that ''every exposure to asbestos above a threshold level is necessarily a substantial factor in the contraction of asbestos-related diseases. ' The court held that without any effort to identify a causative dose, Dr. Raybin's testimony was insufficient to demonstrate that plaintiff was substantially exposed to asbestos from defendant's materials. 
District Court Opinions
With the exception of the federal MDL court, most federal courts prior to 2012 had rejected any exposure testimony, primarily by applying the strictures of Daubert to the expert's methodology. Since then, multiple federal district courts have added their opinions to that total, many of them using strong language in doing so. One of the more thorough examinations is in the North Carolina Yates v. Ford Motor Co. opinion. 35 This opinion is doubly important for defendants because it explicitly rejects the scientific basis for cumulative exposure testimony as opposed to any exposure testimony. We thus begin with Yates although it is not the first district court opinion chronologically.
The plaintiff in Yates sued numerous companies claiming that his mesothelioma was caused by exposure to asbestos during backyard automobile work, and again while he was clerking at an automobile parts warehouse.
36 These are not, by any stretch, significant exposures -they represent the kind of minor ''hobby'' and parts handling cases that are appearing more frequently on the docket today. Plaintiff's expert Dr. Eugene Mark presented his somewhat unique version of the any exposure theory in which he includes ''special'' exposures as causative but claims to exclude exposures that are ''trivial.'' 37 Dr. Mark, however, performs no dose assessment and has no principled means of distinguishing a special exposure from a trivial one. In past testimony Dr. Mark has rarely excluded any workplace exposure from his opinion, so the effect of his ''special'' exposure approach is the same as any exposure testimony. He also cannot point to any peer-reviewed literature documenting his ''special'' versus ''trivial'' approach as a scientific or generally accepted methodology, and he cannot explain how workplace exposures consistent with background levels of exposure could be ''special'' when background exposures themselves are not. 38 To avoid the trend in court treatment of any exposure testimony, Plaintiffs argued that Dr. Mark's ''special exposure'' approach was not the same thing as ''each and every exposure'' testimony because he emphasized the cumulative nature of the plaintiff's exposures and he was willing, at least theoretically, to exclude trivial exposures. 33 Id. 34 Id. (citing Lindstrom, 424 F.3d at 492-493). 35 Yates, 113 F. Supp.3d 841. 36 Id. at 845. The court accepted this explanation. 39 This part of the ruling is troubling, because Dr. Mark included every brake job and every handling of an automotive part on the ''causation'' side of his equation without any assessment of the dose involved or any showing that such an exposure could cause mesothelioma. Given the remainder of the court's ruling, it is surprising the judge did not pierce the sophistry of Dr. Mark's ''special exposure'' approach and hold that it is nothing but any exposure testimony by another name.
Despite the court's ruling on Dr. Mark's approach, plaintiffs will not likely cite to Yates anytime soon. The court did not stop with that ruling but engaged in an extensive review of the flaws and errors in the expert testimony based on the cumulative ''special'' exposures identified by Dr. Mark. First, the court held that Dr. Mark's opinion that ''visible dust increases the risk of diffuse malignant mesothelioma'' fails for ''multiple reasons. '' 40 This is a critical ruling because plaintiffs' experts rely heavily on plaintiff testimony regarding the presence of ''dust'' to support their causation opinions. The court also criticized Dr. Mark's testimony that the exposures plaintiff encountered increased his ''risk'' for disease as an erroneous conflation of the theoretical hazard or risk of a substance with the type of testimony required to establish causation. 41 Additionally, Dr. Mark failed to account for the differences in potency or propensity to cause disease by different fiber types, an important concept for brake cases because brakes contain only chrysotile, the less potent form. 42 The court also undertook a thorough examination of the literature cited by Dr. Mark and found that the studies did not support Dr. Mark's opinion that low levels of chrysotile exposure can cause disease. 43 Yates is one of the most thorough and well-supported opinions to issue since the original Betz decision in 2005. Every court that has undertaken this kind of focused analysis of the any exposure theory or its cousins has rejected the theory. The courts that have not done so typically just cite to statements by the experts as sufficient with no closer examination. Thus, defendants should be citing Yates not only as a basis to push back on theories that plaintiffs try to distinguish from any exposure testimony, but also as a paradigm of the approach required under any federal or state court review of an expert opinion's foundation and reliability (e.g., Daubert) or under substantial evidence review. Yates is also a strong opinion to reject the motion that visible dust is a sufficient surrogate for a dose assessment.
Several other federal courts since 2007 have weighed in on the side of defendants. Joining several earlier federal opinions in Utah, the district court in Smith v. Ford Motor Co.
44 excluded the any exposure testimony of plaintiff's pathologist Dr. Samuel Hammar. Dr. Hammar had opined that just seven instances of exposure during brake service 39 Id. at 849. This holding is unfortunate, because the ''trivial'' exposures Dr. Mark would exclude are exposures that are equivalent to or below background exposures. Dr. Mark's approach is not materially different from that of the any exposure experts. 40 Id. at 853. 41 Id.
42 Id. at 854. 43 Id. at 858. were sufficient to cause mesothelioma, and that one cannot rule out any single exposure to asbestos as a cause of disease. 45 The court ruled that this opinion was ''unsupported by sufficient or reliable scientific research, data, investigations and studies. '' 46 The
48 These courts were not persuaded by the ''one-size-fitsall'' approach taken by the experts in these cases. The courts have been particularly critical of expert testimony that fails to consider ''any differences or nuances of duration, concentration, exposure and the properties of the fibers to which [plaintiffs] may have been exposed.'' 49 The language and discussion in these cases is persuasive and will prove helpful in supporting defense motions in other jurisdictions. The New York state court in Juni (discussed below), quoted at length from one of the Louisiana district court opinions. 50 Federal courts in Louisiana today will almost certainly reject any exposure testimony, greatly enhancing the value of removal in that state given that Louisiana's state appellate courts appear more willing to permit such testimony.
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Federal district courts have rejected any exposure testimony several times since 2012. In Krik v. Crane Co., 52 an Illinois federal court excluded any reference to each and every exposure as a cause of disease because of (1) the inconsistency of the experts' admissions that lung cancer was a dose-dependent disease with their failure to assess plaintiff's dose at all; (2) and the experts' refusal to assess the actual facts of the case. The court noted the lack of any peer reviewed literature supporting the theory. 53 In Sclafani v. Air & Liquid Systems Corp., the federal court applied California's Rutherford causation standard to exclude testimony by two experts (Dr. Horn and Dr. Brody) who relied on any exposure testimony in lieu of specifically addressing the alleged exposures and explaining their causation opinions. 54 Finally, the federal court for the District of Columbia approved the exclusion of expert testimony under Virginia law.
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That case is discussed below under the Virginia section because of its close connection to a Virginia Supreme Court case. 45 Smith, 2013 WL 214378, at *3. 46 Id. at *2. 47 Id. at *3, 4 (''Just because we cannot rule anything out does not mean we can rule everything in.''). 48 
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Based on that contention, plaintiffs urged that the Borg-Warner ruling be limited to asbestosis and that the court not require plaintiffs to assess the dose in a mesothelioma case.
The court instead held that the BorgWarner requirement of a dose assessment applied to all asbestos diseases, including mesothelioma. 63 The court paid close attention to the scientific underpinnings of the plaintiff's expert testimony, and in particular highlighted the illogical nature of any exposure testimony and the effect on the tort principles should the testimony be accepted:
The any exposure theory effectively accepts that a failure of science to determine the maximum safe dose of a toxin necessarily means that every exposure, regardless of amount, is a substantial factor in causing the plaintiff's illness. This approach negates the plaintiff's burden to prove causation by a preponderance of the evidence. 62 Id. at 338-339. 63 Id. at 339. 64 Id. at 340.
The any exposure theory is also illogical in mesothelioma cases, where a small exposure can result in disease, because it posits that any exposure from a defendant above background levels should impose liability, while the background level of asbestos should be ignored. . .. We fail to see how the theory can, as a matter of logic, exclude higher than normal background levels as the cause of the plaintiff's disease, but accept that any exposure from an individual defendant, no matter how small, should be accepted as a cause in fact of the disease. 65 The court held that even in mesothelioma cases, ''liability cannot be imposed on every conceivable defendant whose product exposed the plaintiff to some unquantified amount of asbestos, without proof of something more.'' 66 The court then described the line of cases from other states whereby liability was imposed with de minimis exposure as ''not just. '' 67 The Texas Supreme Court has not wavered in its willingness to examine the methodology used by experts in Texas courts. That court's insistence that methodologies be properly analyzed remains the gold standard for application of logic and sense to the use of expert testimony in the courtroom.
Virginia
In 2013 the Virginia Supreme Court strengthened the Commonwealth's causation requirements in asbestos litigation in Ford Motor Co. v. Boomer.
68 Boomer concerned an appeal arising out of a case involving a mechanic whose death was allegedly caused by mesothelioma allegedly resulting from his exposure to asbestos in brake dust. 69 Plaintiff's experts Dr. John Maddox and Dr. Laura Welch both testified that chrysotile asbestos in brake dust can cause mesothelioma, and that there is no safe level of chrysotile asbestos exposure above background levels in the ambient air. They further opined that the decedent's exposure to defendant's products was a ''substantial contributing factor'' in the development of plaintiff's disease. 70 The court resolved the case by determining that the trial court had improperly applied a substantial factor causation standard, and that Virginia instead would apply its traditional but-for causation test even in asbestos cases. The court remanded the case to apply that test to each defendant's product or exposure. With this holding, the court did not reach the any exposure theory of the experts. Nevertheless, in its instructions to the trial court regarding expert testimony, the court in effect rejected any form of causation testimony that did not assess and prove a causative dose: ''The experts must opine as to what level of exposure is sufficient to cause mesothelioma, and whether the levels of exposure at issue in this case were sufficient.'' 71 Thus, in Virginia postBoomer, the any exposure experts arguably must be barred from testifying and/or their 65 Id. at 341. 66 Id. at 341. 67 Id.
68 736 S.E.2d 724 (Va. 2013). 69 Id. at 726. 70 Id. at 727. 71 Id. (emphasis in original).
testimony is inherently insufficient evidence of causation.
In the wake of Boomer, the United States District Court for the District of Columbia rejected the attempt by plaintiffs' expert to reconfigure his any exposure standard into testimony that satisfies the Boomer standard. Wannall v. Honeywell Int'l. Inc.
72 involved a mesothelioma decedent who was exposed to asbestos from his time in the navy, and claimed exposure to brake dust when performing automobile repairs at home. 73 Plaintiff's expert Dr. Markowitz that there was ''no safe level'' of exposure to asbestos and that the minimal exposures during the decedent's brake work would also be sufficient to cause his disease. 74 Applying Boomer, the court rejected the plaintiff's position that an expert is only required to opine that ''any exposure above what is in the background air'' is an exposure sufficient to cause disease. 75 The court went onto criticize the illogical nature of Dr. Markowitz's opinion: Dr. Markowitz's opinion about 'no safe level' addresses risk, not cause, and there is a significant distinction between those two concepts. Many substances that we encounter every day raise our risk of developing serious diseases. For example, studies have indicated that consuming alcohol raises one's risk of developing various cancers-particularly cancers of the mouth and throat. . .. Other studies suggest that eating ''added sugars'' increases one's risk of developing heart disease. . .. Even skipping breakfast has been shown to increase men's risk of developing diabetes by 21%.... This is not the same thing as saying that alcohol causes cancer or eating too much sugar causes heart disease or skipping breakfast causes diabetes. The theory that each and every exposure, no matter how small, is substantially causative of disease may not be relied upon as a basis to establish substantial-factor causation for diseases that are dose-responsive. 72 Wannall, 292 F.R.D. 26. 73 Id. at 28. 74 Id. at 27. 75 Id. 86 This case concerned a plaintiff who worked for a ford dealership for several months. 87 He alleged exposure to asbestos as a bystander to those working on brakes, and from cleaning dust in the garage. 88 Plaintiff's expert Dr. Frank testified that this exposure was sufficient to cause mesothelioma, and that ''there are case studies which indicate that individuals who were exposed to asbestos for a single day have developed mesothelioma.'' 89 A jury found for the plaintiff. Ford filed a post-trial motion claiming that Dr. Frank's testimony did not satisfy the requirements. 90 On appeal, the Superior Court held that Betz and Gregg 91 were not dispositive in Rost because Betz concerned a challenge to the exclusion of expert testimony, and Gregg dealt with the review of a summary judgment standard. This case involved a post-trial motion which was to be reviewed in the light most favorable to the verdict 79 Id. at 608.
winner to determine if the evidence was sufficient to support the verdict. 92 The court then stated that despite the record in Rost as being a near ''mirror image'' to the record in Betz, the plaintiff's experts provided sufficient testimony to support the verdict: Accordingly, while it is true that the ''every exposure'' theory does not, by itself, meet the standard for establishing substantial causation in a legal sense, this record is more than sufficient to establish its general scientific legitimacy. As we have already determined that the rest of the certified record is sufficient to establish a triable issue on whether [plaintiff's] exposure at the garage was a substantial cause of his mesothelioma, this defect in the ''every exposure'' theory is not sufficient to warrant reversal in this case.
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The Superior Court seemed to disregard the logic of the rulings in Betz and Howard. Dr. Frank provided little more than Dr. Maddox provided in Betz, yet the Superior Court accepted the testimony as credible. Unsurprisingly, this resulted in yet another appeal to the Supreme Court. 94 The future of any exposure theory in Pennsylvania, despite the dispositive rulings in Betz and Howard, is somewhat uncertain given the appellate status of Rost. The case was briefed and argued in 2015 but no decision ensued before elections this year placed three new justices on the Supreme Court. The court ordered reargument, which took place in April, and it remains to be seen whether the current court will honor the stare decisis effect of Betz and Howard or attempt to undo those opinions in some way.
The New York Juni Opinion
One of the best and most thorough recent eviscerations of the any exposure theory came from a judge in the NYCAL (New York City Asbestos Litigation) docket in New York. (This court has made the ''judicial hellhole'' list many times and came under scrutiny as a result of charges against former New York Speaker of the House Sheldon Silver.) It was quite a positive development for defendants when one of the NYCAL trial judges issued the opinion in Juni. The opinion excluded any exposure and cumulative exposure testimony in a case involving mesothelioma in a mechanic. 95 In rejecting this testimony, the court confirmed that in New York, expert opinions on causation must establish (1) a plaintiff's exposure to a toxin, (2) that the toxin is capable of causing the plaintiff's illness, and (3) that the plaintiff was exposed to sufficient levels of the toxin to cause the illness.
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In addressing the any exposure testimony offed by Drs. Jacqueline Moline and Steven Markowitz, the court stated: ''That 92 Rost, 2014 WL 2178528 at *6-7. 93 Id. at *10. 94 Rost v. Ford Motor Co., 102 A.3d 1251 (Pa. 2014) (The question on appeal is: ''Whethercontrary to Howard, Betz, and Gregg-a plaintiff in an asbestos action may satisfy the burden of establishing substantial-factor causation by an expert's ''cumulative-exposure'' theory that the expert concedes is simply an ''any-exposure'' theory by a different name''). 95 Juni, 11 N.Y.S.3d 416. 96 Id. at 425 (citing Parker, 7 N.Y.3d 434). mesothelioma is caused only by exposures to asbestos does not dispose of the issue of whether a defendant's product caused the mesothelioma ... which depends on the sufficiency of the exposure, if any, to asbestos in the defendant's product and whether that exposure is capable of causing mesothelioma.'' 97 The court found that evidence of ''regular'' work with asbestoscontaining products, without any quantification is insufficient to establish specific causation.
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The Juni opinion is significant for two other reasons. First, the court rejected the notion that the presence of ''visible dust'' is by itself a sufficient surrogate for a dose assessment. 99 The presence of dust is a common allegation in litigation today, and this ruling demonstrates that ''dust''-based testimony has no foundation and is unscientific. Second, the court rejected the cumulative exposure approach as well as any exposure and found no logical or scientific foundation for either. 100 The Juni opinion's longer term impact is uncertain -one NYCAL judge has already refused to apply it, and the case is on appeal to the Appellate Division, First Department.
California
California continues to be a difficult state for asbestos defendants, and its recent handling of any exposure theory is no exception. California courts were somewhat divided on the issue, and several California courts, typically in unpublished opinions, have adopted any exposure testimony or something close to it in recent years.
101 These rulings are in sharp contrast to the California causation standard under Rutherford, 102 which requires plaintiffs to prove substantial factor causation, and under the rulings discussed above in Barabin, McIndoe, and Sclafani.
But the game changed considerably this year with the Second Appellate District's 97 Id. at 432. 98 Id. at 435. 99 Id. at 435-436; see also Sterling v. P&H Mining Equip., No. 1006 EDA, 2015 WL 1743156, at *4 (Pa. Super. Ct. Apr. 17, 2015) (plaintiff testimony that he ''saw dust'' insufficient with no proof that dust contained asbestos, multiple potential other sources of dust in industrial facility, no testimony as to distance from dust, etc.); Yates, 113 F. Supp.3d at 853-858 (critiquing and rejecting expert's reliance on ''visible dust'' as a basis for causation finding); Borg-Warner, 232 S.W.3d at 774 (testimony re ''clouds'' of dust insufficient because ''we do not know the contents of that dust, including the approximate quantum of fibers to which [plaintiff] was exposed''). 100 Juni, 11 N.Y.S.3d at 437 (''Many of those courts [addressing sufficiency of the expert evidence] require specific proof of exposure and have rejected the so-called cumulative exposure theory and its variant, the ''each and every'' exposure theory.'') (citations omitted). 101 See, e.g., Izell v. Union Carbide Corp., 231 Cal. App plaintiff can prove causation by demonstrating (1) exposure to a defendant's asbestoscontaining product with reasonable medical probability exposure and (2) exposure was a substantial factor in increasing the risk of the asbestos-related injury. Plaintiff does not have to demonstrate that fibers from a defendant's product were the ones that actually caused the asbestos-related disease. The only limitation applied by the Rutherford court was that contribution of the defendant's product to the asbestos-related injury must be more than negligible or theoretical).
issuance of its published opinion in Davis v. Honeywell International, Inc. 103 The Davis opinion accepted the testimony of plaintiff's experts finding a link between a brake repair plaintiff and mesothelioma, in the process fully and extensively adopting any exposure testimony under Rutherford apparently without limitation or reservation. 104 If Davis is interpreted generously, a California state court plaintiff only has to allege any contact with an asbestos part, on only one or more occasions, to go to a jury. The defendant is seeking Supreme Court review of the decision. Other California districts are not bound by Davis but at this point the state's trial courts will undoubtedly be presented with Davis as a contrast to the strong federal and other state court rulings rejecting any exposure testimony.
Other State Courts
The record in other state courts over the last four years is somewhat mixed. 111 Some of the language in Holcomb could support any exposure testimony, but the court also stated that the plaintiffs' expert medical testimony was ''undisputed.'' In a case with a full and vigorous defense presentation, it will be difficult for a subsequent Nevada court to make that same determination. Likewise, in 2013, Maryland's highest court reverted to its historical Lohrmann standard in allowing experts to testify based on the frequency and regulatory of alleged exposure (but not based on any exposure testimony).
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These third track decisions are not particularly helpful to defendants -in today's low-dose asbestos litigation, it is not difficult for plaintiffs to allege a number of exposure incidents (e.g., a spouse washing clothes) that will satisfy the Lohrmann frequent, regular, and proximate standard, but those exposures in no way approach the kinds of doses required to cause asbestos disease. And the choice to resort to Lohrmann is in reality a not-well-thought-out avoidance of the real issue. These courts call their approach a ''balanced'' one, but in reality they are requiring the state's trial judges to figure out how much exposure is enough rather than insisting that the plaintiff experts do that work in the first instance. The result is a ''know it when we see it'' set of determinations that has no scientific foundation. Defendants should also have a strong likelihood of success in other states using a but-for or substantial factor causation standard, and where the judges are likely to look closely at the experts' causation approach. Virginia's courts, for example, use the but-for approach, and that state's Supreme Court has also declared that plaintiff experts must prove a causative dose no matter what theory they testify under. 114 Certain federal courts are also strong candidates for any/cumulative exposure motions. The Sixth Circuit has rejected several versions of such testimony at least six times, 115 and the Ninth Circuit has now joined in as well. 116 As the discussion above notes, some federal courts in California, Illinois, Utah, and Louisiana have also issued good rulings. In Louisiana, proceeding in federal court is virtually case-dispositive -three federal courts have rejected any exposure testimony, but the state courts allow it.
IV. The State of the
Plaintiffs, on the other hand, would likely succeed in defeating exclusion or sufficiency of the evidence motions in certain states or jurisdictions with reputations of refusing to dismiss asbestos cases on summary judgment. For example, New Jersey and some Illinois courts would likely reject motions based on prior appellate rulings or specific causation standards. California courts have gone both directions, but the recent Davis case explicitly accepting any exposure testimony is a blow to defense hopes in that state. If the California Supreme Court will accept review in Davis, that appeal will give defendants the chance to demonstrate that the any exposure theory is entirely incompatible with the requirements of California's Rutherford causation standard in asbestos litigation.
The more interesting any exposure map coordinates are in the states where the any exposure viability is at play. For instance, certain courts previously firmly in the defense camp are now potentially in play again given recent appellate activity. Pennsylvania's status is awaiting the appeal of Rost with a new makeup of that state's supreme court. 117 Georgia's status awaits that state's supreme court review of the Scapa case and its clear inconsistency with the prior rejection of any exposure testimony in Butler.
118 Scapa is on appeal, fully briefed and argued, and awaiting a decision of the Georgia Supreme Court. Until that decision issues, trial judges in Georgia are forced to choose between the Butler and Scapa. Federal courts remain mostly on the side of rejecting any exposure testimony, particularly in Ohio, Louisiana, and Utah, but some federal courts have recently shown a disturbing willingness to allow any exposure testimony in 119 -it is very hard to square these decisions with the rigor required under federal Daubert review.
Other states that were formerly unfavorable locations for any exposure motions, however, are now also up in the air and may produce significant changes in favor of defendants. That is exactly what happened in the Juni case. On the other hand, since the New York Court of Appeals has rejected dose-less causation testimony now three times, 120 one would think the asbestos judges would get the message and change the practice in the asbestos courts. The Juni judge understood this, but whether the Juni opinion changes New York asbestos law is may well depend on the appellate route that case takes. California likewise may see significant changes in that state's docket if the California Supreme Court takes the Davis case on appeal and correctly applies Rutherford to reject any exposure testimony.
The handful of federal courts allowing any exposure testimony in recent years is very surprising -a careful Daubert inquiry usually results in rejection of any exposure testimony, but a growing number of federal courts have rejected defense motions instead. These opinions have one overriding characteristic in common -the opinions rarely look behind the expert's self-justifying pronouncements and instead merely parrot his or her testimony and declare the methodology sufficient. 121 The court's approach in the Yates decision discussed above represents a far more meaningful, and legitimate, application of the Daubert approach.
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Equally unfortunate is the adoption of the Lohrmann hybrid approach by certain states. 123 At one point in the litigation, the Lohrmann standard prevented lawsuits from proceeding on speculative testimony of exposure to insulating products. Today, however, the low-dose environment, Lohrmann does not protect defendants against non-causative exposures that are nevertheless frequent and regular. As noted above, these decisions are not solving the problem but are only forcing the difficult ''how much is enough decision'' onto the state trial judges. Plaintiffs' experts are studiously avoiding making these determinations and abdicating their expert responsibility to the jury in doing so. Hopefully, in the next few years an appellate court will recognize this problem and reject the superficially attractive but unscientific ''balanced'' approach a few courts have adopted.
The most surprising and disturbing trend is the series of opinions in several state appellate courts in recent months accepting any exposure testimony. The earliest one was in the Nebraska King case, allowing Dr. Arthur Frank to testify in a benzene case without any dose assessment. 124 More recently, the courts of Georgia, Nevada, and Tennessee have rejected defense motions as well. 125 The Georgia opinion may yet be overturned in the pending appeal, and the Tennessee case arose in the context of the Federal Employees Liability Act governing railroads, which has a more generous causation standard and thus it may be distinguishable.
B. Where Any/Cumulative Exposure Litigation Is Headed
Defense counsel need to sharpen their game to keep up with the moving chess board in the world of any/cumulative exposure testimony. Plaintiffs' switch to cumulative exposure testimony has met with some success, and defendants can no longer afford simply to tee up the string of any exposure opinions and argue cumulative exposure is the same thing. The critical task today is to take on the cumulative approach directly and demonstrate how each of its underpinnings is every bit as illogical and unscientific as the former any exposure approach. The Juni case includes a good analysis for use as a roadmap. Plaintiffs' attorneys and their experts today are unlikely to rely on any exposure for their causation opinion, even though they may espouse support for that theory in their depositions. Either the testimony or the briefing will resort to the new cumulative approach in an attempt to avoid the scientific attack altogether.
In some jurisdictions defendants can expect to see more rigorous attempts by plaintiffs to present industrial hygienists who claim to have measured or assessed the dose. These opinions need to be critiqued and included in the Daubert/Frye briefing. The model for this approach is Texas, where a dose assessment is now mandatory. A thorough Daubert review of this testimony usually demonstrates that the experts are cherry-picking the highest available exposure estimates for the work activity; ignoring strongly contrary studies; or making unjustified assumptions. Some of these experts, for instance, contend merely that any visible ''dust'' associated with an asbestos-producing activity is in excess of the old, pre-1970 5 million particle per cubic foot standard and is thus very high and in violation of all modern OSHA standards. 126 Two courts have rejected that approach but this type of ''dust'' opinion remains a danger to defendants. 127 On the causation side, plaintiff-friendly experts and government agencies continue to generate published literature or website statements that plaintiffs' experts claim supports their attempted assertion of any/ cumulative exposure testimony. For example, a series of articles has issued in the last few years attempting to support low-dose chrysotile exposure causation. 128 The flaws in this body of literature are significant (and more than this article can address), but defense counsel and their experts need to be prepared to explain those flaws to the judge or jury. The Helsinki panel recently reconvened to ''reissue'' an updated criteria document that continues to have the same overbroad and unsupported mesothelioma causation lan-guage in it. 129 OSHA in 2014 published a webpage that, for the first time for any public agency, stated the plaintiffs' any exposure theory exactly as they testify to it in court. 130 Plaintiffs also continue to generate amicus briefs joined by a long list of plaintiff-friendly experts claiming to support causation in lowdose cases. 131 Some of the plaintiffs' experts have created long affidavits compiling all of this material, creating the impression of a scientific basis when in fact none of the cited literature credibly supports the notion that every exposure no matter how small is causative. 132 Any or all of these materials can and will appear in oppositions to defendants' motions. Counsel need the tools and responses at hand to help courts understand the need for rigorous review of these cited sources and why they represent a sleight of hand. Very little has changed in the underlying science in the last ten years, or in the basic flaws of the any/cumulative exposure theory. Yet the struggle to get this theory out of the courtroom has moved from a strong wave of judicial support to a considerably more mixed picture. Defendants need to be more strategic in their approach, in particular in taking focused depositions of these experts to obtain the critical admissions necessary to attack the new cumulative approach. And defense practitioners who work in toxic tort and other causation-based litigation, but not asbestos, need to prepare for increasing attempts to inject the any/cumulative theory into those litigations as well.
